The excellent electrical insulation properties of FRP) fiber glass reinforced pole) combined with their high strength makes them the preferred choice for many electrical and telecommunication applications. Transmission and distribution poles built from FRP are characterised with low maintenance, ease of installation, light weight and non conductive material.
For a better understanding of the behaviour of the FRP pole, the loads and deflections in the pole are recorded under the load application and load removal at steps of 100Kg. Photographs were also taken for the pole at every stage of applying and removing the load and finally in case of the pole failure.
The results of this study are expected to contribute for better design of FRP poles running in desert areas.
INTRODUCTION
Electrical and transmission poles, fiber optic cables, insulator rods, laminates, cable trays and ladders are often manufactured with fiber glass composites. Critical electrical properties, such as dielectric strength, dissipation factor, breakdown voltage, and surface and volume resistivity, are met by fiber glass composites for electrical and telecommunication applications. From the point of view of electrical insulation, the intrinsic electrical and thermal properties of fiber glass fabrics were instrumental in their early acceptance in high temperature electrical insulation. Combined with alkyd varnishes, silicon resins, silicon rubber, PTFE, mica or pressure sensitive adhesives and slit into tapes, these products continue to be used widely in electrical equipment of all kinds. Fiber glass fabrics in combination with thermosetting epoxy resins constitute the basic raw material for printed circuit boards, where the thermal, electrical, dimensional stability and mechanical property contributions of fiber glass fabrics to the laminate find maximum utilization. Lightweight fiber glass fabrics are used extensively in multilayer printed circuitry, imparting a high degree of dimensional stability to these products as well as to flexible electrical products.
The superior of the mechanical performance of fiber glass comes from it has a greater specific resistance (tensile strength / volumeric mass) than that of steel. This characteristic is the starting point for the development of fiber glass to produce high performance composites. This paper investigate the mechanical performance of fiber glass reinforced material for its application in overhead lines for medium voltage networks up to 33 KV [3 , 4] .
2-EXPERIMENTAL SET-UP AND TECHNIQUES

2-1 Test Specimens
The present investigation has been carried out on two FRP poles.. The technical data of the test specimens are shown in table (1) . One meter of the pole was buried and fitted in concrete foundation
2-2 Testing technique
The test pole was loaded according to the IEC specification [4] Tests were carried out in the open yard. The following facilities were used for the test setup:
• Concrete foundation for the test pole fitting.
• Three pulleys, three tension wires and three manual winches to apply transverse and longtudinal tension loads on the test pole.
• Three dynamometers to measure the tension force applied on the test poles.
• Electronic total station for deflection measurements.
The four legs of the existing 75m height steel tower in the open yard have been chosen to be used as the rigid structure to support the tension pulleys. The test pole was installed on its foundation in the area inside the four legs of the steel tower. The three pulleys were suspended from steel beams welded to the legs of the steel tower. The cross arm of the test pole prepared with the necessary setup to fix the tension wires and vertical weights, was attached to the test pole. The dynamometers were attached to the tension wires , and the tension wires were installed on the pulleys and extended between the test pole and the manual tension crane.
The various loading cases were applied as follows:
Vertical loads: The vertical loads are due to the weight of the conductors, insulators and poles, which are applied all the time. Therefore a weight of 130Kg at P 1 and weights of 140Kgs at P 2 as shown in Fig.(1) were applied at the beginning of the test and left acting on the pole through the whole period of the test.
Horizontal loads: The two transverse wind loads due to the wind pressure on the two line conductors fixed on the cross-arm, are acting on the cross-arm in the same horizontal direction. An equivalent load equal to the summation of these two wind loads were applied at the right side of the cross arm by means of two winches.
In broken conductor condition an additional load in the longtudinal direction due to the tension in the broken conductor in addition to the same vertical and transverse loads of normal loading case
The dynamometers` readings and the deflection in the pole during the load application were measured in steps up to 100% of the working load. Also measurements were recorded after 24 hours of applying 50% of the working load.
The horizontal loads in transversal and longtudinal directions were applied gradually-by means of three manual winches,two of them were acting perpendicular to the third one, until they reach the designed broken value (120% of the working load). During the load application, the loads and deflections in the pole were recorded at steps of 25%, 50%, 75%, 85%, 100%, 115%, and 120% of the working loads. 1) The dynamometers readings and the top and bottom deflections in the pole during the load removal were recorded after the removal of the transverse loads of the normal loading by the same load application in reverse.
3-TEST RESULTS AND ANALYSES:
The performance of FRPpole had been extensively studied under two different mechanical conditions; namely normal operating condition and broken conductor condition. Under critical conditions, in case of broken conductor, a longtudinal mechanical force exists due to the tension in the broken conductor.
As it is expected, there is no deflection in case of applying vertical loads(130Kg at P 1 &140Kgs at P 2 ) for both FRP (1) and (2). However, to a higher extent FRP pole (1) shows significant deflection after applying 25% of the working load. This deflection will be highly increased after applying 50% and75% of the working load. Whereas FRP (2) shows lesser deflection as shown in 
Displacement(cm) Percentage Tension Load
After removing the load, it is noticed that both FRP (1) and (2) didn`t return back to their initial state. In other words there was a permenant deflection due to applying the loads for a time. This permenant deflection is obviously higher in case of FRP (1) than that in FRP (2) as shown in Fig.(2) . In case of applying longitudinal force at the top point P 1 and measuring the deflection at steps it can be remarked a noticeable deflection for FRP (1) until complete failure occurred under 410 Kp. Failure occurred at two parts; the first at 95cm distant from the top and the second at 100cm distant from the bottom of the pole as shown in Fig.(3) . Whereas FRP (2) withstood a gradual increase in longitudinal force until 1020Kp and transverse load up to 450 kp with a small deflection of about 10cm after about 1 hour of the load removal.
4-CONCLUSION
-Investigation tests were carried out in the present work on two FRP poles of different dimensions. The performance under mechanical stresses has been the main objective.
-The results are compared for them in order to select the most suitable pole in a specific environmental condition. -The FRP (2) shows good mechanical performance even in the sever emergency condition and can be used in the distribution networks up to 33kv. 
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